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Abstract: Mass adoption and planting of genetically modified corn are part of the larger
industrialized agricultural production system in the United States. Amish and conservative
Mennonite farmers in the Holmes County settlement region offer an alternative production system
often characterized by lower usage of chemical inputs, greater implementation of crop rotation,
and significantly higher usage of hybrid versus GMO field corn. Moreover, the rationale among
Amish/Mennonite farmers toward adoption of GMO (based on “convenience”) or rejection
of GMO (based on “too many unknowns”) stems both from cultural diffusion of neighboring
farms as well as variable need for nonfarm income. This article focuses on attitudes toward
adoption or rejection of GMO hybrid corn among Amish and Mennonite farmers as diversified
smallholders over a longitudinal panel study conducted from 2011 to 2019. Further, this article
discusses how adoption or rejection of GMO field corn impacts issues of uncertainty, flexibility,
and accumulation relative to subsistence strategies among Amish/Mennonite farmers as part of
an alternative production system to industrial agriculture. [Abstract by author.]
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INTRODUCTION

Field corn production utilizing genetic engineering (GE) containing one or more genetically
modified organisms (GMOs) dominates the agrarian landscape among mainstream American farmers, comprising as much as 92 percent of acreage
planted in recent years. Amish and Mennonite
farmers offer alternative agricultural production
strategies often characterized by lower usage of
chemical inputs, greater implementation of crop
rotation, and significantly higher usage of nonGMO hybrid seed versus genetically engineered
seed. Genetically engineered corn includes herbicide-tolerant varieties that comprise 89 percent of
domestic corn production, along with insect-resistant varieties (Bt), or a stacked variety that contains a combination of both, the latter making up
79 percent of domestic corn production in 2020.1
Mass adoption and planting of transgenic field
corn has become part of the larger industrialized
agricultural production system in the United States
along with transgenic soybeans and transgenic
cotton. Traditional Amish and Mennonite farming
methods often include field corn, although seldom either soybeans or cotton. In general, Amish/
Mennonite farmers choose GMO seed corn primarily for weed control of the Round-up Ready®
variety (rr) along with its labor saving aspect;
and secondly as a built-in pesticide or Bacillis
thuringiensis (Bt) that provides protection from
the European corn borer (Siegfried and Hellmich
2012).
This article focuses on attitudes toward adoption or rejection of planting transgenic field corn
versus non-GMO field corn among Amish and
Mennonite farmers. Data collection for this longitudinal trend study was conducted in the Holmes
County (Ohio) Settlement region from 2011 to
2019. Further, this paper discusses aspects of onfarm sustainability from the Amish/Mennonite
perspective in utilizing non-GMO versus GE seed
as part of an overall alternative farm production
system to industrial agriculture.
Amish and Mennonite farmers who are part
of this study have been aggregated for statistical
purposes. Even though these farm families originate from different Anabaptist denominations,
they are closely related geographically, culturally,
ethnically, and historically. While the majority of
Amish farmers in the study identify as Old Order

Amish-mainline (more than half), other included
denominations are New Order Amish, Andy
Weaver Amish, Swartzentruber Amish, Midwest
Mennonite Fellowship, and other Conservative
Mennonites.
Further, Amish and Mennonites in this study
are drawn from two distinct geographic areas of
the Holmes County settlement region. Beginning
with south-central Wayne County, the contiguous
area between Apple Creek and Fredericksburg represents the northern sector of the study. The watershed region of South Fork Sugar Creek in Holmes
County circumscribed by Charm, Farmerstown,
and New Bedford represents the southern sector
of the study (see methodology section below).
Although Amish/Mennonite farmers in this
study regularly utilize the term hybrid corn in reference to corn that is not genetically modified, the
terms “non-GMO” or “non-GMO hybrid corn” are
used in this paper in reference to their concept of
hybrid corn. Similarly, Amish/Mennonite farmers
in this study variously refer to GE/GMO corn as
“genetically modified” or “GMO” corn, whereas
in this paper the term “transgenic corn” is preferentially used.
RESEARCH OBJECTIVES
Conducting a study on the use of transgenic
corn among Amish/Mennonite farmers begins
with the hypothesis that because Amish and
Mennonite farmers employ a markedly different
agricultural system as smallholders involving crop
rotation, on-farm nutrient cycling, and low-input
diversified subsistence farming, they have a lesser
need for transgenic crop production (Reschly
2000, Long 2003). Accordingly, their attitudes toward utilizing transgenic corn in their production
system have become far less universal compared
to mainstream American farmers who grow a
corn-soybean rotation or in some cases continuous corn.
Perhaps the most profound indicator of such
differential attitudes toward the use of genetically
engineered seed for their corn crop is evident at the
local feed mill where most Amish and Mennonite
people purchase their seeds. Historically, many
Amish/Mennonite farmers prefer smaller and more
regional seed producing companies as opposed to
large corporate seed companies (Beachy 2011). For
example, Bird Hybrids of Tiffin, Ohio, has been
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widely used as a hybrid seed source among many
Amish farmers in southeastern Holmes County for
several decades. In 2009, Bird Hybrids was purchased by Denzler Seeds of Acton, Indiana, and
then merged to become 1st Choice Seeds, based in
Rushville, Indiana, while continuing to offer both
non-GMO and transgenic seeds at many rural feed
mills throughout the Midwest.
At least some of the farmers who participated
in the study remember their fathers and grandfathers growing open-pollinated corn. A select few
farmers in the study region still grow open-pollinated along with non-GMO hybrid corn, while
as recently as the 1990s many more Amish and
Mennonite farmers replanted open-pollinated
seed corn as well as for other crops. Such preferences demonstrate behavior somewhat beyond the
usual anachronistic delay among Amish farmers in
adopting new technologies. Abby Kinchy (2012),
a sociologist specializing in science and technology studies, suggests that “opposition to genetically engineered crops is a struggle over material
resources” that tends to benefit agribusiness more
than the farmer (p. 12). As smallholders, Amish
and Mennonite farmers have realized fewer gains
from transgenic seeds. “The dominant genetically
engineered crops are designed to be most beneficial in large scale monocultures that rely on
mechanization, chemical inputs, and elimination
of pests” (Kinchy 2012, 7).
As smallholders engaged in diversified subsistence farming, Amish/Mennonite farm families often supplement their agricultural income
with a cottage industry on the farm and/or wage
labor. Yet, for the majority of full-time Amish/
Mennonite farmers, revenue from the farm remains the primary source of income. The typical 80- to 100-acre Amish/Mennonite dairy farm
intensified production in recent decades without
resorting to bovine growth hormone, high input
fertilizers, or continuous monocropping. Rather,
agricultural intensification has occurred through
moderately increasing herd size, planting more
acreage of corn, and incorporating artificial insemination. At the same time, agricultural intensification usually follows a pattern of fewer crops
in the planting rotation and fewer types of livestock on the farm—in other words continuing a
type of diversified farming, although on a lesser
scale. Thus, among the goals of this study is to
establish whether Amish/Mennonite farmers who
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plant transgenic field corn view such a decision as
a strategic element of intensified production.
BACKGROUND
An Amish farmer north of Mount Hope indicated that when his grandfather farmed early in the
20th century, there were fewer differences between
their way of farming and mainstream American agriculture, given that most production was still done
with horse-drawn implements and organic fertilizer.2 By the late-1940s to early 1950s, the Amish
and Mennonite farming community in the Holmes
County region began using seeding mixtures for
hay, hybrid corn, and strip and contour farming,
along with soil tests and low-input agrichemicals
that fit within manure and nutrient cycling as part
of a four- to five-crop rotation (Huntington 1957,
Reschly 2000). Adoption of hybrid corn was slow
at first but then caught on rapidly once it became
an acceptable practice among Amish church elders (Huntington 1957). Indeed, there were few
drawbacks of planting higher yielding hybrid corn
other than the loss of autonomy in the ability to
plant open-pollinated seed produced on one’s own
farm while also selling excess seed corn to other
farmers. Huntington (1957, 419) refers to the discontinuation of husking bees and its cultural tradition of finding the “red ear” among Amish young
adults as synchronous to the adoption of hybrid
corn.3
Adoption of transgenic corn among the Holmes
County region Amish/Mennonite farmers has not
followed a similar path to their rapid hybrid corn
adoption during the late-1940s and early-1950s.
In his book Seed Money, Elmore (2021) outlines
Monsanto’s historical development of transgenic
(rr) corn, genetically engineered to withstand the
lethal effects of glyphosate for weed control rather
than being designed for such beneficial traits as
drought resistance (p. 239). In addition, yield increases from transgenic (rr) corn have been minimal and expected production gains lauded during
the 1990s did not materialize in the two decades
following (p. 238).
Since the 1970s, the American industrial agricultural model has overproduced food to the
point of periodically dumping milk and finding
additional nonfood uses for field corn, such as the
controversial production of biofuel. Meeting the
challenges of food production oriented toward
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high mass consumption has met with some success but often with the baggage of compromised
nutritional values and/or unwanted residuals such
as hormones that linger in meat and dairy products
(Schnaiberg and Gould 1994).
Moreover, there is little compelling evidence
that a crop production system highly dependent
on the herbicide glyphosate is sustainable in the
long run. Weeds have built-in biological processes
that increasingly resist and withstand the effects
of glyphosate.4 Three of the most pervasive weeds
commonly found in the Corn Belt, including
common waterhemp [Amaranthus tuberculatus],
horseweed or marestail [Conyza canadensis], and
giant ragweed [Ambrosia trifida], have each developed significant resistance to glyphosate since
the decade of the mid-2000s (Heap 2021). The
International Herbicide-Resistant Weed Database
lists 55 weed species worldwide that have evolved
resistance to glyphosate with more than half found
in the United States. In order to achieve some
amount of control over these “superweeds” farmers are forced to apply multiple herbicides in cornfields at various times during the early growing
season (Gilbert 2011).
Purdue Extension personnel in conjunction
with agronomists from University of Illinois, Ohio
State University, and Michigan State University
responded with the bulletin “Biology and
Management of Giant Ragweed” as part of “The
Glyphosate, Weeds, and Crops Series” dedicated to
solving issues of ineffective weed control known
to occur in fields with as many as three or four
applications of glyphosate. Proposed solutions
include recommendations for both preemergence
and postemergence herbicides in conjunction with
glyphosate, while also maintaining a three-year
crop rotation that incorporates wheat to break
up the weed germination cycle (Johnson 2007).
Notably, Amish and Mennonite farmers already
employ a four- to five-year crop rotation strategy
to help manage weed control (Kline 2001).
At the same time, transgenic crops have become more genetically distant from “natural”
heirloom varieties than their hybrid cousins.
Recognizing the potentially catastrophic loss of
heirloom varieties as the baseline food supply,
genetic banks have been created in several locations around the planet (Pollan 1998). In addition
to corporate agribusiness seed “giants” such as
Monsanto, DuPont, and Syngenta contributing

to reduction in genetic diversity of seeds for food
production, there are also concerns over issues of
seed security and seed sovereignty, especially for
smallholders who benefit from local knowledge of
climate and locally developed hybrid, non-GMO
seeds (Gilbert 2011; Adhikari 2014).
Further, there is genuine concern within the
scientific community that glyphosate, the active ingredient in RoundupTM, poses a health
threat to agricultural and lawn-care workers,
along with other possible adverse environmental
impacts. Subsequently, glyphosate has become
listed as a probable carcinogen by the World
Health Organization’s International Agency for
Research on Cancer, as well as domestically
in California’s Office of Environmental Health
Hazard Assessment, the latter of which in 2018
was unsuccessfully challenged by Monsanto in
appellate court (Cohen 2019).
SUBSISTENCE STRATEGIES AND
ADAPTATION
This article, in part, examines how adaptive
strategies of Amish/Mennonite farmers influence
their decision to resist or adopt planting of transgenic field corn. Adaptation of various subsistence
strategies among farmers often takes into consideration three significant variables, including uncertainty, flexibility, and accumulation (Bennett,
1996). The first, uncertainty, is associated with
probability and such things as weather and crop
disease. Crops that do better in drought situations
tend to remove some of the uncertainty. Flexibility
allows farmers to choose a different rotation or
production strategy based on variables of extreme
weather, market fluctuation, or input costs such as
fertilizer. Finally, accumulation provides a margin
against cyclical failure. For example, storage of
alfalfa hay helps get the livestock through the cold
season if winter comes early or spring happens
later in a given year.
Berry (2015) takes concepts of uncertainty and
flexibility one step farther in that “farming must
always be to some extent a compromise with the
local ecosystem” (p. 25). Accordingly, working
with nature whenever possible instead of against
nature helps shape a general subsistence strategy
of which the majority of Amish and Mennonite
farmers tend to follow. This paper also investigates
how farmers in the study justify or avoid plant-
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ing transgenic field corn based on their concept
of farming as a part of the ecosystem. Inclusion
of organic Amish and Mennonite farmers in this
study not only provides a more complete profile
of growers in the Holmes County Settlement region, it also allows for valuable input from organic
farmers who tend to view agricultural production
with broader concerns of environmental impacts
and an emphasis on the local economy that often
reach beyond interests of financial gain (Glenna
and Jussaume 2007).
Participant Amish/Mennonite diversified farm
smallholders often demonstrated these adaptive strategies over the nine-year duration of this
study. Uncertainty, flexibility, and accumulation
fit within the decision arena of both rejection and
acceptance toward planting transgenic (rr) field
corn among Amish/Mennonite farmers, ultimately
providing greater understanding of adaptive strategies as part of the overall research objective. For
example, those farmers who justified the use of
transgenic field corn minimized uncertainty of
dairy herd production by balancing rations via
added nutrients (feed additives), thereby demonstrating flexibility. Similarly, farmers who rejected
transgenic field corn were often concerned about
uncertainty regarding weed pressure, drought tolerance, and feed value, as well as the ability to
accumulate a reasonable surplus of crop production in order to minimize the need to purchase additional feed.
During the first inquiry phase in 2011, it was
learned that each of the Amish/Mennonite farmers in the study who grew genetically modified
corn purchased transgenic (rr) seed corn primarily because of its weed control aspect rather than
for the need to eliminate the European corn borer.
In a few cases, farmers did elect to purchase the
added safeguard from the Bt transgenic variety,
especially if they grew corn in consecutive years
on some of their more fertile fields with the goal
of intensifying production.
Thus, none of the farmers in the study were
identified as planting ONLY the Bt variety of
transgenic corn. Some of the farmers purchase
the “stacked” transgenic variety of corn seed with
both Round-up Ready® (rr) and pest control (Bt)
traits. The stacked GMO variety, however, was
used by far less than half of farmers in the study
who planted transgenic seed, with the justification
of gaining additional protection from the European
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corn borer. More often, the four- or five-year crop
rotation is enough to disrupt the life cycle of the
corn borer and thus greatly mitigate crop damage
(Harbor & Martin 2004).
METHODOLOGY
This study represents a longitudinal trend
study of attitudes toward adoption of genetically
engineered field corn among Amish and conservative Mennonite farmers. A longitudinal trend
study analyzes one group across different periods,
sampling people within the defined population
but not necessarily following up with the same
individuals. Data collection was conducted using
face-to-face interviews during three crop-years,
in four-year intervals beginning in 2011, with the
second crop-year as 2015, followed by 2019 as the
third and final crop-year. The geographic region
of study centers on two specific areas within the
Holmes County settlement.
Participant farmers were randomly selected
from the two areas of study, with a concentration in the region southeast of Apple Creek to
Fredericksburg (“northern sector”) and a second
concentration in the South Fork Sugar Creek watershed region between the village of Charm and
Farmerstown, south to New Bedford (“southern
sector”). The sampling process began with the two
identified sectors and then, working from a plat
map east to west (see Figure 2), a visit was made
to every Amish or Mennonite farm until a total
of 50 farms was tallied for each sector. A total of
100 farms are part of the study, representative of
a cross-section of the Amish/Mennonite farming
community and inclusive of full-time and parttime farmers as well as organic farmers. Given that
Mennonite farmers comprise only seven percent
of the study, they are statistically incorporated into
the same group. Six of the seven Mennonite farms
are geographically in the northern sector (near
Apple Creek) of the two study areas.
The two study “sectors” identified above
were selected from the Amish/Mennonite Holmes
County Settlement during the 2011 growing season. The northern sector holds a higher percentage
of Mennonite farmers compared to other areas of
the settlement,. In addition, the northern sector
holds a significant sample of ultra conservative
Amish (such as Swartzentruber), as well as a representative group of New Order Amish. The sec-
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Table 1: Amish/Mennonite Farmer Attitudes toward Genetically Modified Organisms,
2011-2019 (N=100)

2011
2015
2019

Unfavorable
1
30%
33%
34%

Somewhat
unfavorable
2
21%
19%
23%

Neutral
3
17%
18%
16%

Somewhat
favorable
4
12%
12%
10%

Favorable
5
20%
18%
17%

Mean
2.71
2.63
2.53

Table 2: Amish/Mennonite Farmer Attitudes toward Planting GMO Corn on One’s Own Farm,
2011-2019 (N=100)

2011
2015
2019

Unfavorable
1
36%
38%
41%

Somewhat
unfavorable
2
16%
15%
17%

Neutral
3
11%
10%
12%

ond area, selected as the southern sector in southern Holmes County, is more representative of the
Old Order-mainline Amish, although there were
smaller samples of both the ultra-conservative and
New Order groupings in this region (Petrovich
2017). Thus, the rationale for a random selection
process was to obtain a cross section of Amish and
Mennonite farmers as an approximate representative sample of the larger settlement.
All of the farms within each of the two contiguous areas identified as Amish or Mennonite were
visited. Farms that were entirely rented out were
not included; similarly, “English” farmers were
not included in the study. There were no refusals of participation among the Amish/Mennonite
farmers within each of the two regions. When 50
farms were visited in each of the two areas, the
study process was concluded. The same farms
were visited again in 2015 and 2019.
A survey instrument consisting of a series of
verbal questions linking farm practices and attitudes toward transgenic was employed, with each
question read aloud to farmers. In this manner,
the interview instrument [see appendix] included
mostly open-ended questions designed to generate detailed explanations of farmer rationale for
planting and management decisions. Consistency
in using the same survey instrument conducted in
a face-to-face interview allowed for continuity of

Somewhat
favorable
4
29%
28%
23%

Favorable
5
29%
28%
23%

Mean
2.81
2.75
2.59

data collection from period to period for each of
the three crop-years (see Appendix A). Of the 100
farms randomly chosen at the outset of the study,
only one farm was sold outside of the family.
Eight of the farms in the study were transferred
from father to son or son-in-law. In each of these
nine cases in which a “new” farmer had taken over
farming duties, the study was continued with the
succeeding owner over the nine-year longitudinal
trend study.
Further, a baseline of ecological perspectives
was generated using a Likert scale assessing each
farmer’s impression of transgenic as part of agricultural production. As such, the baseline helped
establish an approximation of attitudes among
Amish and Mennonite farmers toward genetically
modified organisms in general as compared to attitudes toward planting transgenic seed on their
own farm. In order to minimize central tendency
bias, the question was posed in the manner that
encouraged each participant to verbally annotate
their answer supporting a neutral or undecided
position. If the farmer held a negative or positive view toward genetically engineered seed in
general or toward planting transgenic corn, each
respondent was then prompted to explain whether
such views were strongly held.
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“somewhat favorable” attitude rather than a “favorable” attitude, given that these growers liked
the convenience of the herbicide-tolerant (HT) varieties while not certain about possible side effects
or other externalities.
Most of the farmers indicating a “somewhat
unfavorable” attitude toward GMO acknowledged
that some of their neighboring farmers grew genetically engineered corn with a degree of satisfaction, yet there was some concern expressed over
the possibility of cross pollination from GMO to
their own hybrid corn. The “neutral” category in
Table 1 was often selected by those who did not
grow corn and were not actively engaged in crop
production.
Given that the survey participants represent a
mixed group of full-time and part-time diversified
farmers, organic farmers, as well as farmers who
specialize in raising horses or heifers, or those
who rent most or all of their productive land, statistical data for Table 3 include only those farmers
who actually plant corn. Out of the 100 Amish/
Mennonite farms surveyed, 76 farms represent active corn growers.
Of the 76 farmers who planted field corn as
represented in this study, several have grown both
non-GMO and GE field corn during the same crop
year, while being careful to separate by distance
two such fields in order to avoid cross pollination.
A dairy farmer in the Apple Creek region planted
both types of field corn in 2015 specifically for
the purpose of comparing feed quality and yield
results during and after harvest. He planted both
cornfields in similar soil types with similar drain-

In general, Amish/Mennonite farmers practice
conservation methods that are strongly linked to
preservation of the faith community including
limiting farm acreage and herd size, while continuing to observe symbols of distinctiveness from
mainstream society. Likewise, harnessing power
or other practical utility directly from the land,
such as a windmill for pumping water or a natural
spring for cooling milk, also helps maintain visual
symbols of their relationship with Nature.
As noted above, baseline attitudes among
Amish/Mennonite farmers toward genetic engineering and genetically modified organisms were
gathered through the use of a Likert scale as part of
the interview process for each farmer participant.
The first question posed to farmers inquired about
their attitude in general regarding genetically
modified organisms in farm production, as shown
in Table 1. Afterward, a follow-up question was
asked about each farmer’s attitude toward using
GMOs on one’s own farm, as shown in Table 2.
In 2011, the sample mean for Amish/
Mennonite farmer attitudes toward GMOs were
in the “Neutral” range (χ=2.71), while leaning
toward “Somewhat Unfavorable.” Although only
a slight shift, by 2015 farmer attitudes toward
GMOs fell between neutral and somewhat unfavorable (χ=2.63). During the final crop-year of the
study in 2019, attitudes settled into the somewhat
unfavorable range (χ=2.53). The downward trend
parallels the attitude among Amish/Mennonite
farmers toward planting transgenic corn on their
own farm, as indicated in Table 2.
Thus, in analyzing the data for Table 2 the
Table 3: Type of Corn Planted among Amish/
sample mean for farmer attitudes in 2011 are
Mennonite Farmers, 2011-2019 (N=76)
well within the neutral scale (χ=2.81), while
gravitating into the somewhat unfavorable
Non-GMO Corn
GE/GMO Corn
range (χ=2.59) by 2019, in particular given
2011
51.3% (N=39)
48.7% (N=37)
that 58 percent of respondents cited either
2015
55.3% (N=42)
44.7% (N=34)
an unfavorable or somewhat unfavorable attitude toward planting GMO.
2019
61.8% (N=47)
38.2% (N=29)
Overall, the results of the baseline attitude
In 2011, three farmers in the study grew some or all open
study indicate a general trend away from favoring GMO corn as part of agricultural propollinated field corn; during 2015 and 2019, just two
duction among Amish and Mennonite farmfarmers grew open pollinated field corn. Several farmers
ers in the Holmes County Settlement region.
planted both non-GMO and GE field corn in 2011 and/or
Perhaps among the more salient outcomes of
in 2015, some of whom switched to all non-GMO corn by
the baseline study is that several farmers who
actively planted GMO field corn reported a
2015 or 2019.
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Figure 1: Transgenic (rr) field corn (left) in comparison to “hybrid” field corn (right) from
the same farm during 2015 crop season

Note the darker color and more robust ears of the hybrid (non-GMO) ears as opposed to the dull yellow and brittle
ears on the left. (S.E. Long photo). [Color figure available in JAPAS online edition.]

age at opposite ends of his farm. When revealing
samples of the transgenic (rr) corn, the farmer
more or less apologized for the poor appearance
of the recently harvested ears (see Figure 1). A
photograph was taken of sample ears of the GE
corn next to a sample of his “hybrid” corn.
In addition to the raw data collected on planting decisions, farmer participants were also asked
to share their reasons for choosing either hybrid
or transgenic field corn. Answers given by respondents are organized into three main categories as
to why they might avoid planting transgenic corn,
which include [A] economic/farm management
concerns, [B] personal and family health concerns,
and [C] environmental ecosystem awareness (see
Table 4). Some growers may have expressed a single justification for not planting transgenic while
others shared as many as a half-dozen reasons.
Of the three major types of concerns influencing a farmer’s decision to stay with non-GMO hy-

brid field corn, economic and farm management
matters rank the highest. Because many Amish/
Mennonite farmers have witnessed an increased
weed resistance to other herbicides in the past,
most were convinced that glyphosate would
eventually have a similar result. Some Amish/
Mennonite farmers in the study who grew transgenic (rr) corn over several crop seasons observed
an increase in weed resistance to glyphosate in their
own fields, referring to the unintended growth as
“superweeds,” a term familiar to most farmers in
the study. Inadvertent cross-pollination also ranks
high on the list of reasons to avoid transgenic
corn, given the unpredictability of associated outcomes. Another problem of uncertainty are reports
from some farmers in the region that transgenic
corn is less drought tolerant, often resulting in a
lower yield according to several in the study who
eventually switched back to all non-GMO hybrid
corn. Higher cost of transgenic seed and reports of
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Table 4: Types of Concerns Influencing Decision to Avoid Planting transgenic (rr) Field Corn
among Amish/Mennonite Farmers—All Years
A: Economic / Farm
Management Concerns
Development of resistant
“superweeds” (51)
Inadvertent cross-pollination
with hybrid corn (47)
Poor uptake of water; less
drought tolerant (32)

B: Health Concerns
Don’t trust GMOs as safe
and nutritious (24)
Exposure to glyphosate as
a farm operator (13)
Glyphosate as possible
carcinogen (8)

Higher cost of seed (26)

C: Environmental Reasons
Pollinator destruction (20)
Deer avoid grazing GMO corn
favoring hybrid (19)
Long-term ecosystem impact of
herbicide (17)
Cornstalks have “woody” consistency;
decompose too slowly (5)

Herd fertility reduction (18)
Lower feed quality of GMO
field corn (18)
Overall poorer yield of GMO
compared to hybrid (14)
Table 5: Advantages of Planting Transgenic (rr) Corn Cited among Amish/Mennonite Farmers
—All Years
A: Economic / Farm
Management Concerns
B: Health Concerns
Convenience: saves time and
labor during growing season (42) [none]
Less worry about weeds (40)
Allows more time to devote to
alternative farm enterprise* (33)
Complements no-till production
(14)

C: Environmental Reasons
[none]

Note that the number in parenthesis indicates individual responses.
*
Alternative farm enterprises include a cottage industry, such as furniture making, or a second farm income opportunity, such as raising chickens.

lower yields in general compared to hybrid field
corn offer still more justification among farmers
for avoiding genetically engineered corn as part of
a diversified farm operation.
Herd fertility reduction was cited fairly often,
with several farmers offering statistical rationale
as an explanation backing their position. The most
extreme loss in fertility after feeding transgenic
field corn was from 85 percent freshening each
year to only 50 percent, or a 35 percent drop. Most
farmers in the study reported an average of 15 to
20 percent loss in fertility after feeding transgenic

field corn as yet another factor contributing to uncertainty as producers of milk.
Farmers also expressed health concerns along
with environmental reasons for rejection of transgenic corn. Given the numerous management issues with genetically engineered field corn, many
farm operators voiced concern over possible harm
to pollinating insects, especially due to a general
decline in the abundance of nature’s pollinators
over the past several decades. Some of the farmers in the study reported that neighboring farmers
witnessed deer bypassing transgenic cornfields to
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Figure 2: Amish Farm Plats in the South Fork Sugar Creek Watershed in 2015

This map primarily shows an Old Order-mainline Amish agricultural neighborhood with approximately 35 active
farms that grow corn. The dark shaded farm plats indicate transgenic (GMO) corn, the light shaded (yellow) farm
plats indicate hybrid non-GMO corn, and the medium shaded plats are farms that grew both in the same season.
[Color figure available in JAPAS online edition.]

graze instead on a hybrid cornfield. Such striking
behavior within the native deer population gave
Amish/Mennonite farmers a reason to pause and
reflect as to whether moving away from hybrid
corn completely was a prudent management decision. None of the farmers admitted whether they
intentionally planted transgenic field corn to avoid
the browsing of deer herds. However, a few of the
participant farmers acknowledged that they chose
to plant transgenic because it was already being
planted by nearby neighbors and they were concerned about cross pollination to their hybrid corn.
Specific adoption or rejection patterns of
transgenic seed corn among Amish in the southern
sector of this study is depicted on the map (Figure
2) showing farm plats in an Amish community
located south of Farmerstown in Holmes County.
Note that the transitional farmers grow both transgenic corn and hybrid non-GMO corn in the same

year in order to compare yield, feed quality, and
other traits such as drought resistance. Among
the five farms depicted in the map that are transitional, most decided to plant hybrid non-GMO the
following crop year.
Also visible from the South Fork map are clusters of farms that follow either transgenic adoption practices or non-GMO adoption practices.
As such, diffusion of innovation tends to spread
from neighboring farms so that farmers who share
bordering fields are less impacted by a neighbor
planting a different type of corn. This strategy
minimizes the opportunity for cross pollination of
transgenic corn from a neighbor’s field to a nonGMO field and vice versa.
If hybrid corn is genetically closer to an heirloom variety than transgenic corn, then open-pollinated corn, it would seem, is even less removed
from its heirloom lineage. As a side observation,
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Table 6: Composition of Transgenic (rr) Field Corn Planted among Amish/Mennonite Farmers,
2011-2019
2011
2015
2019

Transgenic Corn Only
23.7% (N=18)
21.0% (N=16)
19.7% (N=15)

Both Non-GMO & Transgenic
25.0% (N=19)
23.7% (N=18)
18.4% (N=14)

Transgenic Growers*
48.7% (N=37)
44.7% (N=34)
38.2% (N=29)

*Transgenic growers in this study include any farmer who has planted one or more fields of genetically modified
corn in any of the three crop-years (2011, 2015, 2019).

one enterprising non-GMO farmer in the study
who has regularly planted open-pollinated field
corn along with non-GMO hybrid corn acreage
explained that deer seem to prefer grazing in his
open-pollinated cornfields, featuring a combination of Reed’s yellow dent and “Indian” corn
that tends to grow quite tall with a steadily reliable yield. In some manner, herds of white-tailed
deer seem to be able to sense the subtle difference
(Troyer 2015).
Amish and Mennonite farmers who chose to
grow transgenic field corn were also asked to cite
advantages as to why they made their decision,
as shown in Table 5. Each of the explanations for
growing transgenic (rr) corn falls within the realm
of economic/farm management.
Clearly, the main advantages to planting transgenic field corn as cited by Amish/Mennonite
farmers is the time and labor saving convenience,
along with fewer worries about weeds. A corollary benefit is the ability to devote more time to
an alternative farm enterprise, including raising an
additional livestock species (a type of agricultural
expansion/intensification) or operate a cottage
industry on the farm. For example, one Amish
farmer entrepreneur heavily engaged in manufacturing farm windmills, primarily for Amish
and Mennonite customers, greatly extolled the
benefits of transgenic field corn simply because
he could devote a significantly larger amount of
time to making windmills. Another Amish farmer
who raised dairy goats as an additional income
and happened to have six daughters and no sons
on the farm also found reasons to appreciate the
time and labor saving aspects of transgenic field
corn. Nearly all of the adoptees of genetically engineered field corn were in some manner occupied
in one or more alternative farm income activities.
The exception includes several farmers who de-

cided to grow transgenic field corn on their no-till
acreage.
More than half of the farmers in the study who
have planted transgenic field corn have expressed
various concerns regarding such a choice. The
most frequent concerns expressed include inadvertent cross-pollination with non-GMO hybrid
corn and increased weed resistance to glyphosate
over the long term. Another major concern of
transgenic field corn growers is lower feed quality
relative to dairy herd fertility. Some of the transgenic farmers explained that balancing rations in
the feed mix for the dairy herd solves the problem
of lower feed quality, noting that the feed rations
should always be balanced given the various quality of other inputs as well.
Hybrid and Transgenic “Combination” Farms
Approximately one in three farmers planted
both hybrid and transgenic corn at some point
during the past 15 years, although not always in
the same growing season. One of the justifications cited for planting both hybrid and GE is the
preference for planting only the hybrid variety
when used for corn silage as a part of their longterm cropping strategy. Conversely, a few Amish/
Mennonite farmers chose to plant transgenic field
corn for silage, which also tend to be the same
growers who plant all of their corn acreage with
transgenic corn.
Several farmers in the sample use transgenic
corn seed only where they plant no-till fields,
noting that the two methods work well together,
while planting hybrid corn for all of their other
acreage. Among Amish/Mennonite farmers in the
study, those who plant both transgenic field corn
and non-GMO field corn are about equal to farmers who plant only transgenic field corn (see Table
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6). Farmers who transitioned out of transgenic to
all hybrid field corn had often grown both nonGMO hybrid corn and genetically engineered corn
in the same season.
CONCLUSIONS
Amish/Mennonite agricultural practices reflect smallholder diversified farming strategies
that balance ecological and economic needs with
socio-ecclesiastical concerns of the faith community. As new innovations come along, such as
rotational and intensive grazing or time saving
benefits of planting transgenic field corn, Amish
and Mennonite farmers readily adopt some new
practices while rejecting others. In the case of
transgenic (rr) field corn as an option, the Holmes
County region Amish/Mennonite farming community has increasingly demonstrated a preference
for hybrid field corn over GE field corn during the
nine-year duration of the study.
In his study of the northern Great Plains
farming community including both traditional
farmers and mainstream agricultural producers,
anthropologist John Bennett (1969) considers the
importance of reciprocity along with maintenance
of stable and sustained yields, which fits within
his concepts of uncertainty, flexibility, and accumulation. Bennett observed that farm and ranch
producers of the northern Plains resist maximizing gain that tends to conserve natural resources of
water and soil, thereby reducing uncertainty while
allowing modest accumulation of hay for the
coming winter. Similarly, Amish and Mennonite
farmers often choose to continue planting hybrid
field corn for a variety of justifications, many of
which relate to the reduction of uncertainty, such
as predictable drought tolerance of hybrid corn.
Those farmers in the study who plant transgenic
field corn often find that spending less time in the
field means an increased flexibility within their
own work schedule and more time for their onfarm cottage industry.
A typical Amish/Mennonite smallholder farming system that includes a four- or five-crop rotation tends to eliminate many pests when corn
follows hay. If slugs are an occasional problem,
the first cultivation tends to destroy their burrows
(Kline, 2001). Eliminating cultivation after planting GE field corn often means less flexibility in
response to the many other variables associated

with farming. Besides, as Kline (2001) relates,
there are advantages to some amount of weeds
in the corn regarding erosion control and the occasional deluge of thunderstorms known to Ohio
summers. A robust harvest of hay and oats as part
of the four- to five-crop rotation means an accumulation of forage and a hedge against shortages
during the cold season.
Further, this study illuminates the many tradeoffs for Amish/Mennonite farmers attempting to
maintain a diversified subsistence farm while also
adopting transgenic (rr) seed corn. Most importantly as illustrated in Table 4, unreliable aspects
of planting genetically engineered field corn (e.g.
resistant superweeds, drought intolerance, and
herd infertility) create an atmosphere of uncertainty that also opposes strategies of flexibility and
accumulation of which diversified smallholder
farmers depend.
Development of “superweeds” or weeds that
become increasingly resistant to glyphosate, the
“active” ingredient in transgenic (rr) field corn,
along with various health matters associated with
glyphosate, top the list of grower concerns. Yet,
there remains little convincing evidence of an
increased yield justifying the increased costs of
transgenic seed corn versus hybrid corn (NAS
2016). Moreover, Amish and Mennonite farmers in the study indicate an increasing need to
supplement their glyphosate applications with
other herbicides. Environmental historian Bartow
Elmore (2021) conducted an-depth investigation
of Monsanto’s GE (rr) corn and soybean cropping
practices and herbicide usage among U.S. farmers, determining that the need for supplemental
herbicides (in particular 2, 4-D and dicamba) has
steadily increased since about 2007.
Among the more conservative Amish in this
study who maintain agricultural practices that
are somewhat less modern, such as hand harvesting of field corn versus usage of the mechanical
corn picker, adoption rates of GE field corn tend
to be somewhat lower. At least one Amish church
district in Ohio and another district in Hillsboro,
Wisconsin, have placed Ordnung (church rules)
restrictions on growing transgenic field corn
(Kline 2018).
While many Amish and Mennonite farmers
express a concern for practicing responsible stewardship of the land, one participant in the northern
sector of the study, an Amish bishop and member
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of the Andy Weaver sect (somewhat more conservative than Old Order-mainline Amish), shared
his understanding of the impact of farming on
the environment: as diversity of on-farm production decreases, so does biodiversity of nature on
the farm.5 Accordingly, nearly all of the Amish/
Mennonite farmers in the study who favor planting hybrid field corn over transgenic (rr) field corn
cite one or more environmental reasons, including
pollinator destruction and long-term ecosystem
impact of herbicides (see Table 4). Thus, many
Amish/Mennonite smallholders demonstrate an
understanding of the importance of biodiversity as
a means of maintaining a hearty presence of insect
pollinators as well as the natural processes that
keep tilth and balance in the soil.
During the mid-1990s, a retired farmer and
respected elder within the Old Order-mainline
Amish Community in the Charm/Farmerstown
region noted that many Amish reject use of the
mule because in the eyes of the Creator, the mule
is an abomination of Nature, given its mismatched
parentage and subsequent inability to reproduce.6 Many of the more steadfast among Amish/
Mennonite adherents of planting non-GMO hybrid corn view GE field corn in a similar manner,
in that manipulated genetics in the laboratory
falls outside of the usual boundaries of Nature.
Ecological anthropologist Glenn Davis Stone
(2010) offers an eye-opening analogy in his observation of scientists and others who claim that
selective genetic manipulation of plants has been
done by humans for thousands of years “seem tantamount to claiming the textile mills of the early
industrial revolution to be a simple continuation
of the age-old act of making cloth” (p. 385).
While Amish and Mennonite organic producers are certainly motivated by the premium allotted for their milk production or the readily available market for their organic produce, as a group
they are also conservation oriented and solidly in
the camp of non-GMO agriculture. Several of the
organic producers have indicated their personal
and familial preference as consumers of organic
foods, in particular touting the health benefits.
Yet, among some Amish and Mennonite
farmers, a greater reliance on nonfarm income
contributes to an increased willingness to adopt
transgenic field corn, primarily due to time and
labor saving aspects. Other Amish/Mennonite
farms in the study have undergone some degree
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of agricultural intensification, usually in the form
of increased dairy herd size that places a strain
on available resources of soil, resulting in the
choice to plant second-year corn with the stacked
transgenic Bt, while also placing a strain on the
available pool of labor within the farm household,
making transgenic (rr) seed corn more attractive.
LIMITATIONS AND FUTURE RESEARCH
Given the broad range of Amish/Mennonite
agricultural practices throughout the numerous
communities across the North American population, findings on attitudes toward transgenic corn
from this study may be limited to those larger
Amish/Mennonite communities that practice a
similar type of smallholder diversified agriculture
found in the Holmes County settlement region.
While aspects of specific faith denominations
likely play a minor role in the use of transgenic
corn, this study did not discern among the minutiae of how different denominations of Amish or
Mennonite may variously adopt such practices.
Further, there remain unanswered questions
regarding influences on adoption decisions from
farm intensification matters to health concerns
from even minor exposure to the active ingredient of glyphosate as part of the process associated
with Round-up Ready® corn production, along
with the known dangers associated with other
supplemental herbicides such as 2,4-D, This study
provided an overview on some of these important
issues; however, more in-depth lines of inquiry
into some of these issues should offer greater insight into understanding Amish/Mennonite smallholder adoption strategies as part of a diversified
subsistence farm.
It is quite possible that non-GMO hybrid corn
will diminish in some Plain Anabaptist localities
and thrive in others as there are almost as many
distinct ways of farming as there are Amish and
conservative Mennonites.
ENDNOTES
1. “Recent Trends in GE Adoption,” Economic
Research Service, U.S. Dept. of Agriculture.
Retrieved July 19, 2021 (https://www.ers.usda.
gov/data-products/adoption-of-genetically-engineered-crops-in-the-us/recent-trends-in-ge-adoption.aspx).
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2. Personal interview with New Order Amish
farmer, March 3, 1998.
3. Finding the “red ear” during a husking bee was
an established courtship ritual among the Old
Order Amish-mainline in the Holmes County settlement region until the early 1950s, although still
practiced among the ultra-conservative Amish for
several more decades. Most mainstream American
farm communities held a similar husking-bee
courtship ritual into the 1930s, which was discontinued as the mechanical corn picker replaced
hand harvesting.
4. GMO Inside.org: “Getting GMOs and Toxins
out of our Food.” Retrieved January 24, 2017
(http://gmoinside.org/substantial-equivalence/).
5. Personal interview with Amish church clergy,
May 16, 2015.
6. Personal interview with Old Order-mainline
Amish elder, February 8, 1997.
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APPENDIX A

Survey Instrument for Farmer Interview
Interview Questions (as read to each farmer)
1. Are you an organic farmer or transitioning
to organic farming?
2. Do you grow corn as a crop in your rotation? [If NO for the answer, skip to question #9]
3. Do you plant genetically modified corn,
also known as GMO corn? [If NO for the answer,
skip to question #6]
4. What are some of the reasons or justifications as to why you have chosen to plant GMO as
part of your overall farm management strategy?
(In response to this open-ended question, farmers explained the benefits of planting GMO corn.
Each farmer was encouraged to describe as many
reasons and/or benefits as they liked.)
5. What are your concerns or worries about
planting GMO corn versus planting hybrid corn
on your farm? (Respondents were encouraged to
offer as many reasons as they liked.)
6. What are some of the reasons why you plant
hybrid corn as part of your overall farm management strategy? (In response to this open-ended
question, farmers explained the benefits of planting hybrid corn. Each farmer was encouraged to
describe as many reasons and/or benefits as they
liked.)
7. What are your concerns or worries about
planting hybrid corn versus planting GMO corn
on your farm? (Respondents were encouraged to
offer as many reasons as they liked, including why
they have chosen to avoid planting GMO corn)
8. Do you currently, or have you ever planted
both GMO corn and hybrid corn on your farm during the same growing season? (Respondents were
encouraged to explain why they wanted to plant
both types of corn.)
9. What is your overall attitude toward GMO
corn: favorable, neutral, or unfavorable? (If respondents answered either favorable or unfavorable, they were then prompted to answer whether
they felt “somewhat favorable” or “somewhat
unfavorable” as opposed to “favorable” and
“unfavorable.”)
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